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[0001] The present invention claims the benefit of Korean Patent Application 

No. 2000-43184 filed in Korea on July 26, 2000, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention generally relates to a display device and, more particularly, to 
pads for an LCD (Liquid Crystal Display) and a manufacturing method thereof. 
DESCRIPTION OF THE RELATED ART 

[0003] CRTs (Cathode Ray Tubes) have been the primary type of display device for 
instrumentation system monitors, information system terminals, and televisions. However, 
0 conventional CRTs have not been able to respond to the need to manufacture electronic products 
with reduced size and weight because CRTs are fundamentally large and heavy. 



IS 



[08Q4] LCDs (Liquid Crystal Displays), which are relatively thin and light weight, have 
been developed to replace the conventional CRT. In recent years, LCDs have begun to play an 
\j In important role asVplat-type display device, thereby increasing market demand for LCDs. 

if m 

K\ fc -U [0005] Generally, a fih^cost, high performance thin film transistor-LCD (TFT-LCD) 
* I s * employs a non-crystalline siliconBHUn film transistor as a switching element. Currently, most 
LCD development is directed toward higlh^solution systems such as SVGA (800 x 600) and 
XVGA (1024 x 768) as compared to VGA (Videcr^raphic Array; maximum resolution: 640 x 
480 pixels). Consequently, development and applicationbQhe TFT-LCD industry have been 
accelerated due to increase in size and enhancement in resolutionSAs a result, there have been 
many attempts to increase manufacturing productivity and decrease cost Bys^implifying 
manufacturing processes and improving manufacturing yield. 
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[0006] The LCD uses an electrooptical property of liquid crystals that are injected into an 
inside of a panel. In contrast to a PDP (Plasma Display Panel), a FED (Field Emission Display), 
etc., the LCD can not emit light itself. Hence, an LCD is provided with a back light as a separate 
light source to evenly emit light onto a display surface, thereby displaying a picture on the LCD 
panel. 

[0007] Conventional LCD pads will now be explained with reference to FIGs. 1 and 2. 
FIG. 1 is a sectional view of a gate pad of the conventional LCD, and FIG. 2 is a sectional view 
of a conventional data pad. 

[0008] As shown in FIG. 1, the conventional gate pad comprise three areas: a pad contact 
^0 area I, a grinding area II, and an ACF (Anisotropic Conductive Film) deposit area III. A pattern 

m 

'2 on the grinding area II is removed before the ACF is deposited. The pad contact area I is in 
^ contact with the grinding area II at one side and extends beyond the ACF deposit area III at 

* another side. As such, the gate pad comprises a gate metal 13 formed on a substrate 11; a 

P 

IP protective film 17 and a gate insulating film 15 having a plurality of contact holes thereon 

§y 

=0 through which a portion of the surface of the gate metal 13 is selectively exposed, and being 

13 

^ sequentially laminated on an upper part of the gate metal 13; a transparent metal layer 19 

connected to the gate metal 13 through the contact holes; an ACF 21 formed on an upper part of 
the transparent metal layer 19 in the ACF deposit area III; and a tape carrier package (TCP) layer 
23 formed on the ACF 2 1 . 

[0009] Here, the transparent metal layer 19 is made of a layer of a transparent conductive 
material, such as ITO (Indium Tin Oxide), for use as a pixel electrode of an active region. 
Accordingly, a gate signal can be inputted from the TCP layer 23 to be transmitted to the gate 
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metal 13 through the ACF 21 and through the transparent metal layer 19 and then transmitted to 
a thin film transistor (not shown) disposed within the active region. 

[0010] The transparent metal layer 19 is formed in the pad contact area I such that most 
portions of the transparent metal layer 19 are covered by the ACF 21. However, a portion Fl of 
the transparent metal layer 19 at a side of the active region is not covered by the ACF 21 and is 
exposed. Further, some parts of the contact holes, which serve as a passageway for transmitting 
the gate signal inputted from the TCP layer 23 to the gate metal 13, exist beyond the ACF deposit 
area III. 

[0011] Furthermore, before the ACF 21 is deposited, the gate metal 13, the gate insulating 
film 15, the protective film 17 and the transparent metal layer 19 in the grinding area II are 
removed. When the grinding process is completed, there is formed a portion F2 in which 
sectional surfaces of the gate metal 13 and the transparent metal layer 19 are exposed to ambient 
air. 

[0012] The LCD of FIG. 1 further shows a color filter substrate 32 facing the substrate 11, 
and a sealing compound 30 for bonding the substrate 11 to the color filter substrate 32. 
[0013] As shown in FIG. 2, the structure of a data pad is similar to that of the gate pad with 
the exception that there is a different width of each pattern and pitch between the patterns. 
Accordingly, the data pad also comprises a pad contact area I, an ACF deposit area III, and a 
grinding area II. The pad contact area I contacts the grinding area II at one side and extends 
beyond the ACF deposit area III at the other side at a side of an active region. 
[0014] As such, the data pad comprises a substrate 1 1 ; a source/drain metal 16 formed on an 
upper part of a gate insulating film 15; a protective film 17, formed on an upper part of the 

4 
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source/drain metal 16, having a plurality of contact holes through which a surface of the 
source/drain metal 16 is selectively exposed; a transparent metal layer 19, formed in the pad 
contact area I, connected to the source/drain metal 16 through the contact holes; an ACF 21 
formed in the ACF deposit area III; and a TCP layer 23 formed on an upper part of the ACF 21 . 
Therefore, a data signal inputted from the TCP layer 23 is transmitted to the source/drain metal 
16 through the ACF 21 and through the transparent metal layer 19, and then transmitted to a thin 
film transistor (not shown) within the active region. 

[0015] In the data pad, similarly to the gate pad, the transparent metal layer 19 exists within 
the pad contact area I. Most portions of the transparent metal layer 19 are covered by the ACF 
21, but a portion F3 existing beyond the ACF deposit area III is exposed. The source/drain metal 
16, the protective film 17 and the transparent metal layer 19 in the grinding area II are 
sequentially removed. When the grinding process is completed, there exists a portion F4, in 
which sectional surfaces of the source/drain metal 16 and the transparent metal layers 19 are 
exposed. 

[0016] The conventional LCD pads have a number of disadvantages. For example, 
conventional LCD pads are prone to atmospheric corrosion or electrolytic corrosion. 
[0017] If an electrical signal is applied to the gate pad to be operated, the sectional surfaces 
of the gate metal and the transparent metal layer exposed after the grinding process, or the 
portion of the transparent metal layer uncovered by the ACF may raise an electrochemical 
reaction which increases the possibility of atmospheric corrosion or electrolytic corrosion on a 
portion of the gate metal, thereby leading to damage of the gate pad. That is, the thin film 
transistor is damaged due to a fine electrical shock generated during the electrochemical reaction, 

5 
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and the resistance of the gate wiring increases due to the atmospheric corrosion and the 
electrolytic corrosion of the gate metal. 

[0018] If an electrical signal is applied to the data pad to be operated, an electrochemical 
reaction may be induced in the sectional surfaces of the source/drain metal and the transparent 
metal layer exposed after the grinding process or the portion of the transparent metal layer 
uncovered by the ACF which increases the possibility of atmospheric corrosion or electrolytic 
corrosion on a portion of the source/drain metal, thereby leading to damage of the data pad. That 
is, the thin film transistor is damaged due to a fine electrical shock generated during the 
electrochemical reaction, and the resistance of the data wiring increases due to the atmospheric 

O 

*Q corrosion and the electrolytic corrosion of the source/drain metal. 

19 
*D 

>F 

?S SUMMARY OF THE INVENTION 

*f [0019] Accordingly, the present invention is directed to a liquid crystal display pad that 
substantially obviates one or more of the problems due to limitations and disadvantages of the 

353 

ijQ related art. 

O 

H [0020] An object of the present invention is to provide an LCD (Liquid Crystal Display) pad 
and a manufacturing method thereof, which can prevent properties of an LCD from being 
deteriorated by using improved gate and data pads sufficiently resistible against an electrolytic 
corrosion or a corrosion. 

[0021] Additional features and advantages of the invention will be set forth in the 
description that follows, and in part will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advantages of the invention will be realized 
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and attained by the structure particularly pointed out in the written description and claims hereof 
as well as the appended drawings. 

[0022] To achieve these and other advantages and in accordance with the present invention, 
as embodies and broadly described, a pad structure for a liquid crystal display comprises a 
substrate; a plurality of gate pads and data pads formed on the substrate; an insulating film 
formed on surfaces of the gate pads and data pads; a plurality of transparent conductive layers 
electrically connected to the gate pads and the data pads; and an anisotropic conductive film 
formed on the transparent conductive layers to cover entire upper and side surfaces of the 
transparent conductive layer. 

[0023] In another aspect, a pad structure for a liquid crystal display with a grinding area, a 
pad contact area and an anisotropic conductive film deposit area comprises a tape carrier package 
layer to receive a driving signal; an anisotropic conductive film formed on a lower portion of the 
tape carrier package layer and covering at least the pad contact area of the liquid crystal display; 
an insulating film defining a plurality of contact holes therethrough, the insulating film disposed 
on a lower portion of the anisotropic conductive film in the pad contact area of the liquid crystal 
display; a plurality of gate and data pads; and a transparent conductive layer electrically 
connecting the gate and data pads to the anisotropic conductive film through the contact holes, 
wherein upper and side surfaces of the gate and data pads are completely covered by the 
insulating film and the transparent conductive layer. 

[0024] In another aspect, a method for manufacturing a liquid crystal display having a pad 
structure comprises the steps of forming a plurality of gate pads at predetermined portions on a 
substrate; forming an insulating film to cover the gate pads; forming data pads on the insulating 
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film; forming a protective film to cover the data pads; exposing portions of the gate and data 
pads; forming a transparent conductive layer to be electrically connected to the exposed portions 
of the gate and data pads; and forming an anisotropic conductive film on the transparent 
conductive layer to entirely cover upper and side surfaces of the transparent conductive layer. 
[0025] In another aspect, a method for manufacturing a pad structure on a liquid crystal 
display with a grinding area and a pad contact area comprises the steps of forming gate pads on a 
substrate separated by a distance from a grinding area defined on the substrate; forming a gate 
insulating film on the substrate and the gate pads; forming data pads on the gate insulating film 
separated by a distance from the grinding area; forming a protective film on the substrate and the 

13 

=y data pads; forming a transparent conductive film to be connected to the gate pads and the data 

fe 9 pads in the pad contact area via contact holes defined in the gate insulating film and the 
■P 

ft protective film; and forming an anisotropic conductive film on the transparent conductive film to 

''^ entirely cover upper and side surfaces of the transparent conductive film. 

m [0026] In another aspect, a pad structure for a liquid crystal display comprises a substrate; at 

ry 

:Q least one pad formed on the substrate; an insulating film formed on the pad, the insulating film 
(3 

I s * covering side surfaces of the pad and a portion of the substrate adjacent to the side surfaces of 
the pad; and at least one conductive layer connected to the pad through contact holes defined 
through the insulating film. 

[0027] In another aspect, a liquid crystal display formed on a substrate comprises an active 
region defined at a first portion of the substrate; and a pad contact area defined on a second 
portion of the substrate adjacent to the active region wherein the pad contact area includes at 
least one pad formed on the substrate, an insulating film formed on the pad, at least one 
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conductive layer connected to the pad through contact holes defined through the insulating film 
such that the insulating film covers side surfaces of the pad and a portion of the substrate 
adjacent to the side surfaces of the pad. 

[0028] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0029] The accompanying drawings, which are included to provide a further understanding 

Q 

*D of the invention and are incorporated in and constitute a part of this specification, illustrate 

(3 

'0 embodiments of the invention and together with the description serve to explain the principles of 

■h 

the invention. In the drawings: 

[0030] FIG. 1 is a sectional view of a gate pad of a conventional LCD (Liquid Crystal 

O 

IP Display); 

IV 

ip [0031] FIG. 2 is a sectional view of a data pad of the conventional LCD; 

p 

5 SET 

I* [0032] FIG. 3 is a sectional view of a gate pad of an LCD in accordance with the present 
invention; 

[0033] FIGs. 4A through 4F are sectional views illustrating a process for manufacturing the 
gate pad of FIG 3; 

[0034] FIG. 5 is a sectional view of a data pad of an LCD in accordance with the present 
invention: and 
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[0035] FIGs. 6A through 6F are sectional views illustrating a process for manufacturing the 
data pad of FIG. 5. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0036] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
[0037] As will be explained in detail below, the gate and data pads and according to the 
present invention have contact holes formed within an ACF deposit area to transmit a gate signal 
and a data signal inputted from a TCP layer to a gate metal or a source/drain metal. Sectional 

3 p^i 

\U surfaces of the transparent metal layer and the gate metal or the source/drain metal layer are 

m 

*G protected from being exposed to ambient air after the grinding process, thereby preventing 

?~ 

H corrosion and/or electrolytic corrosion of the source/drain metal, the gate metal, or the 
''^ transparent conductive layer. 

i|i [0038] Initially, a gate pad according to the present invention, as shown in FIG. 3 for 

ly 

»Q example, is divided into an ACF (Anisotropic Conductive Film) deposit area III, a pad contact 
H area I, and a grinding area II. Here, the pad contact area I is spaced from the grinding area II by 
a predetermined interval and the pad contact area exists within the ACF deposit area. The pad 
contact area I transmits a gate signal inputted through an ACF to a gate metal 43. The pad 
contact area I has a plurality of contact holes through which a surface of the gate metal 43 is 
exposed and also has a transparent metal layer 49 connected to the gate metal 43 through the 
contact holes. 
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[0039] Referring to FIG. 3, the gate pad comprises a substrate 41 including an active region, 

and a pad region being divided into the grinding area II, the pad contact area I and the ACF 

deposit area III; a first metal layer 43 formed on the substrate in the pad contact area I and the 

active region; a gate insulating film 45 and a protective film 47 laminated on the substrate 

including the first metal layer 43 and having the plurality of contact holes through which a 

surface of the first metal layer 43 is exposed within the pad contact area I; the transparent metal 

layer 49 electrically connected to the first metal layer 43 through the contact holes and being 

formed within the pad contact area I; the ACF 51 formed in the ACF deposit area III to 

sufficiently cover the transparent metal layer 49; and a TCP layer 53 formed on the ACF 51. 

k§ Generally, the LCD device further includes a color filter substrate 62 and a sealing compound 60 
155 

*-U for sealing the two substrates (i.e., the substrate 41 and the color filter substrate). The first metal 

H layer 43 of FIG. 3 is the gate metal connected to a thin film transistor in the active region. The 

S ^ transparent metal layer 51 may be made of a transparent conductive material, such as, ITO 

t : 

jS (Indium Tin Oxide), which may be used as a pixel electrode of the active region, 
kg [0040] In the gate pad configured as above, since the transparent metal layer 49 and the 
H contact holes transmitting the gate signal inputted from the ACF 5 1 to the first metal layer 43, as 
well as the first metal layer 43 used as the gate metal exist within the ACF 51, there is no danger 
of exposing the transparent metal layer 49 or the contact holes to ambient air. Further, since the 
first metal layer 43 adjacent to the grinding area II is covered by the gate insulating film 45 and 
the protective film 47 and the transparent metal layer 49 is covered by the ACF 51, even if all 
process including a grinding process are finished and an electrical signal is applied for operation, 
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there are prevented the first metal layer 43 and the transparent metal layer 49 from being affected 
by any corrosion and electrolytic corrosion due to a moisture. 

[0041] To be specific, there is no possibility that the transparent metal layer 49 adjacent to 
the grinding area II and the first metal layer 43 are corroded due to a moisture, or electrolytically 
corroded due to an electrochemical reaction between the metals. Since the transparent metal 
layer 49 adjacent to the active region and the contact holes exists within the ACF 51, they will 
not suffer from corrosion or electrolytic corrosion as a result of their exposure to ambient air. 
[0042] A method for manufacturing the gate pad according to the present invention will now 
be explained with reference to FIGs. 4A through 4F. For reference, the pad region and the active 

S i 

*0 region are manufactured through common process. However, a preferred embodiment of the 

IB 

*S present invention will be explained based on the process performed in the pad region. 
*£ 

[0043] As depicted in FIG. 4A, the first metal layer 43 acts as the gate metal and is formed 

T on the substrate 41, which is comprised of the active region, and the pad region. The pad region 

o 

m is divided into the ACF deposit area III, the pad contact area I, and the grinding area II. Here, the 

lu 

*y first metal layer 43 is separated by a predetermined interval from the grinding area II and extends 
13 

H beyond the pad contact area I to the active region. 

[0044] Thereafter, the gate insulating film 45 is formed on a front surface of the substrate 41 
including the first metal layer 43, and the protective film 47 is formed on the gate insulating 
film 45. A photoresist (not shown) is coated on the protective film 47, and is patterned through 
an exposure and development process. 
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[0045] As shown in FIG. 4B, the plurality of contact holes 48 are formed within the pad 
contact area I through an engraving process in which the patterned photoresist is used as a mask. 
At this time, the thin film transistor (not shown) is formed on the active region. 
[0046] Subsequently, as illustrated in FIG. 4C, the transparent metal layer 49 is formed 
within the pad contact area I to be electrically connected to the first metal layer 43 through the 
contact holes 48. Here, the transparent metal layer 49 is patterned so as to be formed within the 
pad contact area I. A pixel electrode is formed on the active region and the transparent metal 
layer 49 is materialized of the same ITO as the above pixel electrode. This is because that the 
active region and the pad region are processed at the same time. If the transparent metal layer 49 

13 

*n is formed at the same time when the pixel electrode of the active region is formed of the ITO, the 

*« 

*Q process is simplified and an additional mask is not needed, in comparison with a case that a 

s -F 

l^i separate transparent metal layer is formed. The transparent metal layer 49 does not need to be 

'y 

] s made of the same ITO as the pixel electrode. Instead, the transparent metal layer 49 can be made 

O 

IP of any material having a high electric conductivity and a high adhesivity to the anisotropic 

fii 

sQ conductive film (ACF). 

H [0047] Next, as shown in FIG. 4D, the gate insulating film 45 and the protective film 47 in 
the grinding area II are ground. As shown in FIG. 4E, the ACF 51 is formed to entirely cover the 
pad contact area I. At this time, edge portions of the first metal layer 43 contiguous to the 
grinding area II are covered by the gate insulating film 45 and the protective film 47, and the 
transparent metal layer 49 is covered by the ACF 5 1 . 
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[0048] After that, as shown in FIG. 4F, the tape carrier package (TCP) layer 53 is formed on 
an upper part of the ACF 51, thereby completing the manufacturing of the exemplary gate pad 
according to the present invention. 

[0049] In the method of manufacturing the gate pad according to the present invention, 
since the first metal layer 43 contiguous to the grinding area II is covered by the gate insulating 
film 45 and the transparent metal layer 49 is covered by the ACF 51, there is no danger that the 
edge portions of the first metal layer 43 and the transparent metal layer 49 would be exposed to 
ambient air after the grinding process. In addition, since the plurality of contact holes 48 within 
the pad contact area I and the transparent metal layer 49 contiguous to the active region are 
covered by the ACF 51, edge portions of the contact holes and the transparent metal layer 49 
have no danger of being exposed to ambient air. 

[0050] The data pad according to the present invention will be explained herein below with 
reference to FIG. 5. FIG. 5 shows a sectional view of the data pad according to the present 
invention. 

[0051] Referring to FIG. 5, the data pad, similarly to the gate pad, generally comprises an 
ACF (Anisotropic Conductive Film) deposit area III, a pad contact area I, and a grinding area II. 
The grinding area II is separated by a predetermined interval from the pad contact area I. The 
pad contact area I is formed within the ACF deposit area III. Here, the pad contact area I 
includes a plurality of contact holes and a transparent metal layer 49 connected to a first metal 
layer 43 through the contact holes. 

[0052] To be specific, as depicted in FIG. 5, the data pad comprises a substrate 41, which 
includes a pad region (the pad region being divided into the grinding area II, the pad contact 
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area I , and the ACF deposit area III, and an active region with a thin film transistor and a pixel 
electrode being formed on the active region); a gate insulating film 45 formed on the substrate 
41; the first metal layer 43 formed on the gate insulating film over the pad contact area I and the 
active region; a protective film 47 laminated on the gate insulating film 45 including the first 
metal layer 43 and having the plurality contact holes through which a surface of the first metal 
layer 43 is exposed; the transparent metal layer 49 electrically connected to the first metal layer 
43 through the contact holes and being formed within the pad contact area I; an ACF formed on 
the ACF deposit area III to sufficiently cover the transparent metal layer 49; and a tape carrier 
package (TCP) layer 53 formed on the ACF 51. 

O 

*p [0053] Generally, an LCD further comprises a color filter substrate 62 and a sealing 

^0 compound 60 to bond the two substrates (i.e., the substrate 41 and the color filter substrate). The 

first metal layer 43 may be a source/drain metal formed at the same time as the source/drain 
^ electrode and data wiring in the active region. Further, the transparent metal layer 49 is 

S preferably made of the same material as that of a pixel electrode of the active region and formed 

SU 

ip at the same time with the pixel electrode. 

U [0054] In the data pad according to the present invention, since the transparent metal 
layer 49 and the contact holes transmit a data signal inputted through the ACF 51 to the first 
metal layer 43 are formed within the ACF 51, the transparent metal layer 49 and the contact 
holes do not become exposed. Accordingly, even if all process including a grinding process are 
completed and an electrical signal is applied for operation, moisture will not infiltrate into the 
first metal layer 43 contiguous to the grinding area II, which is covered by the protective film 47, 
or into the transparent metal layer 49, which is covered by the ACF 51 . 
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[0055] As a result, the transparent metal layer 49 and the first metal layer 43 adjacent to the 
grinding area II will not be corroded due to moisture and will not be electrolytically corroded due 
to an electrochemical reaction between the metals. Further, there is no concern that the 
transparent metal layer 49 adjacent to the active region and the contact holes are corroded or 
electrolytically corroded since they are covered by the ACF 51 so as to be isolated from the 
outside. 

[0056] A method for manufacturing the data pad will now be explained with reference to 
FIGs. 6A through 6F. 

[0057] Referring to FIG. 6A, the gate insulating film 45 is formed on the substrate 41, 

\Q which includes the active region, and the pad region being divided into the ACF deposit area III, 

«y 

*B the pad contact area I and the grinding area II. After that, the first metal layer 43 is formed on 
the gate insulating film 45 to be used as the source/drain metal. Here, the first metal layer 43 is 

; p distanced by a predetermined interval from the grinding area II and extends beyond the pad 

Q 

]f\ contact area I to the active region. The thin film transistor (not shown) is formed on the active 

|U 

\Q region. For reference, the metal layer for the gate electrode is formed before the gate insulating 
H film 45 is formed. Thereafter, the protective film 47 is formed on a front surface of the substrate 
41 including the first metal layer 43. 

[0058] A photoresist (not drawn) is coated on the protective film 47 and patterned through 
an exposure and development process. Then, as shown in FIG. 6B, the plurality of contact holes 
48 are formed within the pad contact area I through an engraving process using the patterned 
photoresist as a mask. 
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[0059] Then, as shown in FIG. 6C, the transparent metal layer 49 is formed within the pad 
contact area I to be electrically connected to the first metal layer 43 through the contact holes 48. 
To be specific, a metal material is formed on a front surface including the contact holes 48, and 
then the transparent metal layer 49 is patterned to be formed within the pad contact area I 
through a photo-engraving process. Here, the transparent metal layer 49 is materialized of the 
same ITO as a material of the pixel electrode formed in the active region. However, the material 
of the transparent metal layer 49 is not limited to the ITO, rather any material having a high 
electric conductivity and a high adhesivity to the ACF can be used. 
[0060] After that, the protective film 47 in the grinding area II is removed through the 
grinding process as shown in FIG. 6D, and the ACF 51 is formed on the ACF deposit area III to 
sufficiently cover the pad contact area I as shown in FIG. 6E. 

[0061] Next, as shown in FIG. 6F, the TCP layer 53 is formed on an upper part of the ACF 
51, completing the whole process of manufacturing the data pad according to the present 
invention. Here, the edge portions of the first metal layer 43 and the transparent metal layer 49 
are separated by a predetermined interval from the grinding area II thus, the edge portions of the 
first metal layer 43 are covered by the protective film 47 so that the edge portions of the first 
metal layer 43 will not be exposed even after completing the grinding process. In addition, the 
edge portions of the plurality of contact holes 48 and the transparent metal layer 49 within the 
pad contact area I are formed within the ACF deposit area III, thereby preventing the transparent 
metal layer 49 and the contact holes 48 from being exposed to ambient air. 
[0062] As stated above, the LCD pads and the manufacturing method thereof according to 
the present invention have a number of advantages. For example, the gate metal and the 

17 
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transparent metal layer in the gate pad are prevented from being exposed to ambient air since the 
gate metal adjacent to the grinding area remain covered by the gate insulating film and the 
protective film while the transparent metal layer and the contact holes within the pad contact area 
remain covered by the ACR Thus, electrolytic corrosion due to the electrochemical reaction 
between the metals and the corrosion due to the moisture are prevented. 

[0063] In addition, the source/drain metal, the transparent metal layer, and the contact holes 
in the data pad are prevented from being exposed since the source/drain metal remain covered by 
the protective film while the transparent metal layer and the contact holes within the pad contact 
area remain covered by the ACF. Thus, electrolytic corrosion due to the electrochemical reaction 
between the metals and the corrosion due to moisture are prevented. As a result, the present 
invention is capable of improving reliability in LCD devices since resistance of the metals of the 
gate pad or the source/drain pad connected to an outside driving circuit is not increased due to 
corrosion or electrolytic corrosion. 

[0064] It will be apparent to those skilled in the art that various modifications and variations 
can be made in the LCD pads of the present invention without departing from the spirit or scope 
of the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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